[] П П П П П 2008, 30 (2): 232 238 
Ada Botanica Y unnanica Рог: 10.3724/SP. J. 1143. 2008. 07190 


00000000' 


ІШУІ Уа невине КА NE ӘӘ ШІ; 
Conan Wang , Norelle L . Daly , David J . Craik 





(1 









































































































































































































































650204; 2 і 100049; 









































3 Institute for Molecular Bioscience, University of Queensland, Brisbane, QLD 4072, Australia) 


ug:ugunaupnauuguguggaggpgagagupnagBasnagagpnaupnBnagpBgupBaguuggdgiutublu 
ПППППППППЦЧППЦПЦИППЦПППП (Vila labnderia) ПОООООООООООО, ev 
cloviolacin ОПЦППППППППП-ППИППЧИППЦППППЦПЦППЧППЧЦЦИПЦПИЯП 
000:00000; 000; 000; сусіуіізсіп 02 

00000: 094 ППППП:А 0000: 0253-2700 (2008) 02- 232- 07 


Structure of Cyclotide: Cycloviolacin O2 ` 
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Abstract: Herein we briefly introduced definition, structural characteristic, history, distribution, extraction and isolation, 
synthesis and biosynthesis, bioactivity and biofunction of cyclotides . Then we gave cycloviolacin O2 as an example, one of 


six cyclotides isolated from Viola labridorica, to introduce structural determination methods for cyclotides with reduction- 


enzyme digestion-mass spectra and two-dimensional nuclear magnetic resonance spectra . 
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Fig.1 ТОС$Ү spectrum of cycloviolacin O2 
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Fig.2  ROESY spectrum of cycloviolacin O2 
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Table 1 Proton chemical shifts of 30 amino acid residues in cycloviolacin O2 
























































































































































































































































































































































Amino acid Proton Amino acid Proton Amino acid Proton Amino acid Proton 

residues On residues residues residues On 
CI HA 4.556 4. 1. V23 HN 7.971 
CI HB2 3.081 1. 1. V23 001 0.669 
CI HB3 3.197 1. 1. C24 HA 5.124 
CI HN 8.493 1. T. C24 HB2 2.663 
G2 HAI 3.639 7. 0. C24 HB3 3.083 
G2 HA2 4.065 0. l. C24 HN 7.730 
G2 HN 8.771 0. 3. Y25 HA 5.135 
E3 HA 4.622 4. 4. Y25 HB2 2.675 
E3 HB2 1.687 25 8. Y25 HB3 2.771 
E3 HB3 1.933 4. 4. Y25 HN 9.694 
E3 HN 7.532 25 2: R26 HA 4.742 
E3 QG 2.407 2; 3. R26 HN 9.291 
54 НА 4.718 8. 7. М27 НА 4.361 
54 HB2 3.896 4. 4. N27 HB2 2.851 
54 HB3 4.028 l. 9. N27 HB3 3.117 
54 HN 8.737 8. 3. N27 HN 9.559 
C5 HA 5.300 1. 4. 028 НА1 3.474 
C5 HB2 3.198 4. 8. G28 HA2 4.150 
C5 HB3 3.281 8. 3. G28 HN 8.505 
C5 HN 8.123 4. 4. 129 HA 4.802 
V6 HA 3.393 4. 9. 129 HB 2.098 
V6 HB 1.545 3. 3. 129 HG12 1.318 
V6 HN 7.961 3. 9. 129 HG13 1.587 
V6 ОСІ 0.102 Js 3. 129 HN 8.034 
V6 QG2 0.887 4. 3. 129 001 0.937 
W7 HA 4.817 8. 8. 129 QG2 1.051 
WT HB2 3.093 1. 4. P30 HA 4.139 
W7 HB3 3.416 4. 1. P30 HB2 2.149 
WT HN 8.169 


























3 MALDI-TOF MS П 4 MALDI-TOF MS 














































































































Fig .3 MALDI-TOF MS spectrum before reduction of cycloviolacin O2 Fig .4 MALDI-TOF MS spectrum after reduction of cycloviolacin O2 
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Fig.5 М%М$ spectrum of the 1862 fragment of CE digested products of cycloviolacin O2 
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Fig.6 Structure of cycloviolacin O2 
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